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Introduction
The prenatal diagnosis of fetal brain death (fetal decere-
bration) syndrome has been reported in only a few case
reports [1–8]. The suspect diagnostic cardiotocography
(CTG) criteria are a prolonged (> 60 minutes) and
absolutely silent fetal heart rate (FHR) pattern with a
normal baseline, no response to vibroacoustic stimula-
tion (VAST) and no decelerations in response to spon-
taneous or evoked uterine contractions, while behavioral
observation shows absence of fetal body movements
[1–8]. Several conditions such as early-mid pregnancy,
fetal behavioral state 1F (non-rapid eye movement
[non-REM] sleep), maternal administration of certain
drugs (e.g. diazepam and pethidine), some cases of brain
anomaly and fetal distress may give rise to this pattern
[3,5,6,8]. The prenatal diagnosis of fetal brain death
can only be established after exclusion of the above-
mentioned conditions. In addition, Doppler ultrasonog-
raphy (US) findings and cordocentesis are the important
adjunct tools supporting the diagnosis [5,7,8]. This
report describes a case in which suspected intrauterine
fetal brain death was diagnosed by the characteristic
CTG, Doppler US and cordocentesis findings.
Case Report
A 23-year-old, gravida 2, para 0, woman was referred
to our hospital at 35 weeks of gestation because of the
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SUMMARY
Objective: The diagnosis of brain death syndrome by cardiotocography (CTG) and Doppler ultrasonography
(US) is reported in a fetus at 35 weeks of gestation.
Case Report: A 23-year-old, gravida 2, para 0, woman was referred to our hospital because of the absence of
fetal movements. CTG showed fixed fetal heart rate (FHR) pattern. A detailed Doppler US examination of the
fetus showed extensive cystic lesions of both cerebral hemispheres, polyhydramnios, total absence of neuro-
muscular parameters of biophysical profile (BPP) and the cessation of cerebral blood flow. Umbilical cord
artery blood gas analysis showed pH 7.3, PaO2 30 mmHg and PaCO2 35 mmHg. A floppy male infant weighing
2,450 g was delivered vaginally at 36 weeks of gestation and the Apgar scores were 1 and 1 at 5 and 10 minutes,
respectively. The neonate died 2 days after delivery. Postmortem examination of the brain showed diffuse,
anoxic changes with multicystic encephalomalacia in both hemispheres and the brain stem. No other maternal
or placental abnormalities were seen.
Conclusion: The possibility of intrauterine brain death should be considered in all cases of prolonged fixed FHR
pattern, accompanied by absence of neuromuscular parameters of BPP, polyhydramnios and demonstrated
cessation of cerebral blood flow by Doppler US. Increased awareness of this event may prevent unnecessary
emergency cesarean section. [Taiwanese J Obstet Gynecol 2006;45(3):279–282]
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■ SHORT COMMUNICATION ■
absence of fetal movements that had developed during
the previous 2 weeks. The past obstetric history and
family history were unremarkable. Routine antenatal
check-up was normal at 32 weeks of gestation. CTG
examination showed a persistent fixed and flat FHR pat-
tern with baseline between 130 and 140 beats per minute
and no decelerations or accelerations occurred in res-
ponse to spontaneous uterine contractions (Figure 1).
Doppler US examination (Acuson 128 XP, Moun-
tain View, CA, USA) showed extensive cystic lesions of
various sizes ranging from 0.5 to 1.5 cm in both hemi-
spheres (Figure 2). Polyhydramnios (amniotic fluid index
29 cm), total absence of biophysical neuromuscular
variables including fetal movements, fetal tone and
fetal breathing, flaccid extremities and an open mouth
were noted. Transcranial Doppler flow velocimetry,
showing a characteristic sequence of deteriorated flow
velocity waveform in cerebral blood vessels, consisted
of low systolic and diastolic flow, and ultimately, no
detectable blood flow in the intracranial arteries. The
umbilical artery Doppler systolic/diastolic ratio mea-
surement was normal at 1.86. Percutaneous umbilical
blood sampling showed pH 7.30, PaO2 30 mmHg and
PaCO2 35 mmHg. Based on these findings, a diagnosis
of fetal brain death syndrome was strongly suspected.
After counseling, labor was induced with oxytocin
administration. A floppy male infant weighing 2,450 g
was delivered vaginally. Apgar scores were 1 and 1 at 5
and 10 minutes, respectively. The amniotic fluid was
clear. The infant was immediately intubated and venti-
lated. Electroencephalography (EEG) showed electro-
cerebral silence. Therefore, a diagnosis of brain death
was made after a series of neurologic examinations.
After discussion with the family, ventilatory support was
withdrawn and the infant died 2 days after birth.
Postmortem examination of the brain showed dif-
fuse, anoxic changes with multiple cystic areas in both
hemispheres and the brain stem. There were no abnor-
mal findings in any other fetal organs, nor in the umbil-
ical cord and placenta.
Subsequently, the patient delivered three healthy
infants, weighing 3,494 g, 2,834 g, and 2,982 g, respec-
tively, in her three consecutive singleton pregnancies at
2-year birth intervals.
Discussion
Brain death is a term used to describe “a state of irre-
versible destruction of virtually the entire brain despite
continued cardiac activity” [9]. However, there is no
formal definition of fetal brain death syndrome before
birth because the diagnostic criteria used in neonates
require brainstem testing, and their predictive value 
in infant death is limited and poor [7,9]. Therefore,
attempting prenatal diagnosis requires both clinical and
Doppler US assessment. Clinical features of fetal brain
death syndrome include absence of fetal body move-
ments, fixed FHR pattern, and normal fetal pH on cor-
docentesis [1–8]. US features include absence of fetal
body movements and/or decerebrate fetal movements
with epileptiform convulsions secondary to intrauterine
hypoxia, absent fetal tone and absent fetal breathing
movements, appearance of progressive ventriculomegaly
and cystic changes of brain parenchyma and polyhy-
dramnios [5,7,8]. The mechanism for polyhydramnios
is the functional gut obstruction due to loss of fetal
swallowing ability, but might be exacerbated by diabetes
insipidus [8]. Ventriculomegaly and cystic changes
might be present if the hypoxic–ischemic insult has
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Figure 1. Cardiotocograph shows features of fetal brain
death. Persistent fixed fetal heart rate (FHR) with a normal
baseline of 137 beats per minute (bpm), and no accelerations
or decelerations occurring in response to spontaneous uterine
contractions.
Figure 2. Multicystic encephalomalacia. Transverse view of
the fetal skull shows extensive cystic spaces (C). V = lateral
ventricle; T = thalamus.
been severely longstanding to cause brain necrosis and
atrophy [8].
Previous studies have postulated that the etiology
seems to be either an acute or chronic sublethal hypoxic
insult that is long enough to cause fetal brain death
but not long enough to cause fetal death in the major-
ity of these cases [1–8]. Evidently, the brain is the most
vulnerable organ in these circumstances. The lack of
abnormal findings in any other fetal organs suggest
that redistribution of flow, known to occur in chronic
placental insufficiency, does not take place in fetal brain
death. The cause of brain death in the present case was
not established. However, the speculative cause might
be secondary to an acute, anoxia circulatory failure of
cerebral–spinal circulation of sufficient degree that had
occurred in utero to destroy neuronal tissue without any
change in maternal–fetal cord circulation due to the dis-
cordant Doppler finding of intracranial and extracranial
vessels.
Each component of the fetal biophysical profile
(BPP) is controlled by a different structure in the fetal
brain. Vintzileos et al [10] have shown that the order in
which hypoxia affects biophysical variables is the inverse
of the order in which they are active in fetal develop-
ment, although in the case of sufficient severe asphyxia,
all parameters are impaired. Thus, the FHR reactivity
center (posterior hypothalamus, medulla oblongata)
that matures late (28 weeks) is the first variable to be
affected and may be considered to be the BPP variable
most sensitive to asphyxia. In contrast, the fetal tone
center (brain cortex–subcortical area) is the earliest to
function during intrauterine life (7.5–8.5 weeks) and is
the last to disappear in the presence of progressively
worsening asphyxia [10,11].
Fetal biophysical response patterns in the presence
of asphyxia may, depending on the duration and severity
of the insult, be of two types. As a result of the first type
of acute response pattern, rapid changes take place
which affect central nervous system (CNS)-regulated
biophysical activities, including reactivity of FHR, gross
body movements, fetal breathing movements and fetal
tone. The second type of chronic or subacute response
results in decreased amniotic fluid volume, deceleration
of fetal growth and redistribution and centralization
of blood flow [11].
Biophysical variables are affected not only by CNS
hypoxia but also by other physiologic and pharmaco-
logic factors. A silent FHR pattern can be recorded in
both healthy and sick fetuses. The differential diagnoses
include: early-mid pregnancy, stage 1F (non-REM sleep),
tachycardia, brain anomalies (e.g. anencephaly, herpes
simplex encephalitis), fetal distress and brain death.
Among them, it is most important to distinguish the
silent FHR pattern of rare fetal brain death from that of
fetal distress which is based on the absence of decelera-
tions during a nonstress test, VAST or contraction stress
test. Furthermore, it is useful to exclude fetal distress by
taking a cord blood sample for gas analysis [3,5].
Descriptions of transcranial Doppler (TCD) findings
in brain death first appeared in the mid-1980s [9,12].
Using a duplex Doppler technique from the anterior
fontanelle to estimate cerebral blood flow in brain
death infants, McMenamin and Volpe [9] identified a
characteristic sequence of flow velocity changes in the
anterior cerebral artery (ACA) and common carotid
artery (CCA) as follows: (1) loss of diastolic flow in
both vessels; (2) appearance of retrograde flow during
diastole in both vessels; (3) diminution in systolic flow;
and ultimately (4) no detectable flow in the ACA despite
continued flow in the CCA. The genesis of the changes
in blood flow velocity in the cerebral circulation from a
low-resistance system to a high-resistance system is prob-
ably related to an increase in cerebrovascular resistance
when the intracranial pressure exceeds a critical point,
resulting in brain edema and its attendant intracranial
hypertension, and extensive hypoxic–ischemic injury to
endothelial cells of small vessels. The TCD patterns in
brain death are also influenced by moment-to-moment
changes such as cardiac output, cerebrovascular auto-
regulation, collateral circulation, blood viscosity, cere-
bral blood volume and PaCO2.
The management of fetal brain death syndrome,
once diagnosed, should be the same as for any known
lethal fetal anomaly. This will usually involve a vaginal
delivery with cesarean section for obstetric indications
only because neonatal death will always occur after
discontinuation of mechanical ventilation support. In
this case, CTG and normal results of cordocentesis
excluded the possibility of fetal distress. In addition, 
we performed a useful complementary Doppler US in
the determination of brain death in the unborn fetus.
In this way, an unnecessary cesarean section can be
avoided [3,5,8].
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